Throughout the brief history of scientific interest in vegetation, which becomes highly tenuous as one proceeds backward for more than a century, botanists have recognized types of vegetation. The recurrence of closely similar plant assemblages wherever the net influence of climate, soil, animal, and time factors have provided closely equivalent environments was early recognized, and these concrete units were combined to form abstract classes or types, each of which had consistent distinguishing characters. This perspective has prevailed to the present date, but in its century of development neither the methods of analysis of vegetation nor of organizing the subsequent data have shown much trend toward standardization. There has accumulated instead a spectrum of concepts, terms, and methods so broad as to discourage the novice and confuse even the specialist at times. The entire area of endeavor is rendered difficult by the facts that vegetation is a continuous variable and that under man's disturbing influences the distinctiveness of types is greatly weakened. But if there is to be such a thing as vegetation science, there must be a framework for organizing, storing, and retrieving the information, and one might expect the eventual triumph of that system which is most meaningful-one in which the mere indication of a position in the system automatically makes possible the maximum predictions about the unit.
In the last decade there has arisen a new perspective in the organization of vegetation data, the "continuum viewpoint," the supporters of which stress the continuity of vegetation and hold that classification of vegetation into
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types is arbitrary and unwarranted. In North America, at least, H. A. Gleason was first to challenge the validity of the type concept. In a paper published in 1926 (1) he held that species distributions are not correlated and that therefore any classification of vegetation is purely arbitrary. (There is an implicit assumption here that one species can never rise to such a dominant position over a portion of the landscape as to warrant recognition of a discontinuity on the basis of it alone.) Gleason offered no data. In 1939 he reworded his argument and republished it (2), again with no data.
In North American literature the idea lay dormant until 1951, when it was taken up by J. T. Curtis and his students. These workers developed special methods for collecting data and special methods of processing them arithmetically. For data collection they emphasized plotless techniques, which had been developed originally for timber inventory in the forests of Europe and which were seized upon by many North American ecologists because they were said to require less field labor than sample plots. Likewise, the methods for mathematical manipulation of data which these workers advocated have had an obvious appeal in an era when ecology is becoming more quantitative. Curtis's methods (3) yield one abstract number representing all the trees in each stand (15 acres or larger) studied in the field, and since this number-a "continuum number" or "index" with values ranging from 300 to 3000 -is an adjusted sum of values, that is, it is influenced jointly by the kinds, densities, sizes, shade tolerance, and patterns of distribution of individual trees, no two stands are likely to yield the same sum. Curtis's continuum was interpreted as representing vegetation gradation from wet to dry extremes of environment. Bray and Curtis (4) and others have experimented with methods involving more than one axis of variation, but the complexity of these techniques as they attempt to cope with the vast array of environmental gradients operating concurrently makes the results more satisfying to a mathematician than to a botanist.
An arrangement of stands according to one or more axes of variability, for example, the continuum index, is called an "ordination," and since the continuum indices for one region form a series lacking nodes, such a series appears to prove the absence of discontinua among stands such as would permit their grouping into types (or associations), each characterized by constantly reappearing features that distinguish it from other types.
Since continuum data have been produced wherever a continuum champion has chosen to work-and Curtis's group by no means furnishes the sole contributors to the continuum hypothesis as may be seen from the bibliography in a recent summary, by Fig. 1 ) in order to indicate the extent of penetration of steppe plants into forest. It is pertinent to note that every stand was located and analyzed prior to my decision to use the data for the present discussion.
In Table 1 In the western end of the transect the conspicuous shrub Artemisia tridentata and the large grass Agropyron spicatum provide about 90 percent of the total biomass of the communities, and these stands have been grouped into an "Artemisia tridentata-Agropyron spicatum association."
Progressing eastward, we reach a point where a second large grass, Festuca idahoensis, joins Agropyron, with Artemisia continuing as an overstory. On both a local and a geographic scale it is easily demonstrated that the Festuca has higher moisture requirements than Agropyron, so that its appearance on the uplands may be interpreted as approximating the point along a climatic continuum where increasing precipitation and decreasing temperature make it possible for Festuca idahoensis to maintain populations in the face of intense competition from Agropyron. If this botanical boundary is worth recognizing, and all botanists who have published papers on steppes of the Columbia River drainage have recognized the distinction, those Artemisia stands that contain the Festuca seem appropriately distinguished as an "Artemisia tridentata-Festuca idahoensis association." Although from a taxonomic standpoint this node is marked by the presence or absence of only a single dominant, from an ecosystemic standpoint two features are involved: the grass and a biologically meaningful point on the moisture-balance gradient. Not all species deserve as much recognition as this-for example, Poa cusickii and Stipa thurberiana, whose distributions in Washington bear no evident relation to climate, soil, animal influences, fire, or time, and which present no patterns over the landscape. Agropyron spicatum extends across all the steppe associations involved in this discussion, and so is of no more value in distinguishing the types than is day length of value in distinguishing environmental conditions along this eastwest transect. Thus one must recognize the principle that, while all species limits must have some explanation (even if only on the basis of chance dissemination), not all species are of equal value in community characterization.
Very few ecotones in the region outlined are marked by a large change in the species lists. In species taxonomy it is a commonplace that two taxa may share so many characters that they are distinguished by only a fraction of their structural complexity. This principle Table 1 . The geographic discontinuity that segregates the four westernmost stands does not correlate with any of the vegetational discontinuities apparent in Table 1 . Eastward, one more discontinuity is strikingly shown by a rich assortment of perennial dicot herbs and low shrubs that rather abruptly and concurrently find moisture-temperature relations adequate. They are added to the major species of the drier grassland. For the most part the three species which abruptly drop out at this same point are low plants that cannot endure shading by the dense and luxurious meadowsteppe. This fourth subdivision of our steppe transect is conveniently referred to as the "Festuca-Symphoricarpos albus association." The ecotone here involves the addition of a group of species of equal synecologic significance in the wetter climate, and the disappearance of several species that are apparently unable to maintain themselves on deep silt-loams, with gentle relief, in the cooler climate. But the climatic distinction, while quantitatively definable, is no more pronounced than the two nodes described previously, where the vegetation discontinuity involved much less of a biologic break. Thus, multispecific and monospecific floristic discontinuities may have equal ecologic validity, provided, of course, 294 they are related to positions on environmental gradients, a requirement that eliminates the vast number of patterns of minor species that seem to bear no clear relation with other characters of their ecosystems.
The abruptness of the transition from steppe to forest in eastern Washington is marked by the dominance of a single tree, Pinus ponderosa. A little farther along the climatic gradient Pseudotsuga menziesii appears, and as it is competitively superior to Pinus, it marks a second clearly defined forest belt. The data for the two forest stands in Table  1 include only the species found in the steppe, as the purpose here is to allow the reader to observe the degree of abruptness of declining coverage of steppe species in the sequence of undisturbed forests beyond the steppe border.
Recognition of these four steppe zones seems thoroughly justified from the standpoint of synecology. Their limits can be stated quantitatively in terms of either climax vegetation or climatic data. That single-species differences comprise the major floristic distinction at two of the ecotones seems to me no reason for depreciating the ecologic significance of these discontinuities, especially since these are important dominants. Furthermore, the zones so defined extend both north and south of the transect (where other stands have been studied in equal detail), with the Artemisia-Agropyron and ArtemisiaFestuca associations extending into Oregon, then reappearing beyond a mountain barrier in southern Idaho. The Agropyron-Festuca association and the Festuca-Symphoricarpos association extend into the Grangeville region of central Idaho. Such steppe subdivisions are thus not local arbitrary subdivisions of the landscape, distinguished by mere fortuitous species distributions. They represent ecosystem types with consistent environmental differences, furnishing the basis for mapping mutually exclusive bioclimatic areas, and allowing one to relate climate to vegetation structure in rather precise terms.
Goodall (10, p. 308) states that "so far evidence of continuous variation in vegetation has generally indicated that each species behaves independently of the others, so that a succession of optima for the various species is passed as one traverses the environmental gradient." And indeed for a few of the species in Table 1 (chiefly Chrysotham- one factor-complex at a time, any weak tendencies toward bell-shaped trends in species abundance are overshadowed by definite discontinuities. Let us turn to a different aspect of the problem, one that is well illustrated in the forests just east of these steppes.
Importance of Stability
Upon leaving the Washington steppes and entering the Bitterroot mountains one encounters the coniferous tree species that characterize the mountain landscape in a highly predictable order (Fig. 2) . First, at lower timberline, is our most drought-resistant tree, Pinus ponderosa. Then under slightly cooler and more moist conditions we encounter Pseudotsuga, then in turn Larix, Pinus contorta, and so forth. In this diagram I have attempted to show only relative lower and upper limits of the principal tree species along the moisture-temperature gradient. It is evident that no two species have the same ecologic amplitudes. Although the diagram does not so indicate, when one first encounters a species it is a minor constituent of the entire landscape, for at the lower margin of its range it finds only highly specialized habitats suitable. Progressing into the mountains it occupies a variety of sites and becomes generally conspicuous. Then at still higher altitudes it again becomes narrowly confined to some habitat of compensation. Thus we can generalize that the tree flora is a continuum, in that each species has a distinctive range and is best represented in the landscape near the middle (climatic optimum) of its range.
What I have said about the trees applies equally well to the shrubs and herbs that form the forest undergrowth, and to the steppe flora as well. Certainly if one takes into account only species distribution and relative abundance over the landscape, vegetation is a continuum lacking nodes useful for establishing natural subdivisions. But in dealing with the plant components of ecosystems must we restrict our attention to species distribution and relative abundance, as is usually done in continuum-oriented research? These are such elementary floristic concepts that they are fully as much a part of taxonomy as of synecology. In synecology we must come to grips with matters of more fundamental biologic importance, especially population structure and dynamics.
Referring again to Fig. 2, along population structure in homogeneous stands of these montane forests shows that one tree species is clearly superior to all others, with the superiority shifting from one species to another along the climatic gradient. To illustrate, Table 2 contains complete tallies of all trees by species and size on six homogeneous areas, each 15 X 25 meters. Stand 1, which I would interpret as being "near-climax" (12), shows by its population structure that, of the three species present, Thuja is superior in the capacity to reproduce on this site after intense competition has developed. From this one might predict the future outcome of competition here to be a pure stand of this species. Indeed, we can find nearby areas visited by fire less recently where all seral trees have been eliminated, and so verify this prediction. Thus stand 2 is composed of old Thuja trees about a meter in diameter, the only other tree species being Abies grandis, which is represented by seedlings resulting from seeds that are annually blown in from contiguous habitats and are unable to survive much past germination here.
In slightly drier areas we find stands, such as stand 3, in which Abies grandis seems the only tree capable of self-reproduction. Again, on comparable sites that have had a longer history since disturbance, we can find stands in which all seral trees have been eliminated, such as stand 4. In a still drier climatic belt Pseudotsuga, according to data for stands 5 and 6, can eliminate all competitors that may be able to in- Table 2 * Current-year seedlings, from seeds produced in abundance in contiguous habitat.
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vade an area devastated by fire or logging. An extremely important principle is illustrated by the data for these six stands. A tree which is climax in one habitat type is usually seral in one or more contiguous habitat types, so that in disturbed stands we have unstable mixtures of species which, in the absence of further interference, sort themselves out into pure stands. Similar population analyses of many old, undisturbed forests in these same mountains show that in more than 95 percent of the stands population structure points clearly to one species as capable of displacing all others. Now if only one tree species is the climax dominant on most habitats, Fig.  2 can be made more informative by shading in those segments of the species' moisture-temperature range where each attains this state of preeminence. (Note that a few taxa are such poor competitors that they never can replace themselves where contested.) In a belt along lower timberline, Pinus ponderosa retains climax status for lack of any other tree competitor, but immediately as environment in the foothills becomes moist enough for Pseudotsuga, the pine occurs only as a temporary occupant of burned or logged sites, where population structure shows that it is invariably replaced, in time, by Pseudotsuga. Larix and Pinus contorta are additional seral species on Pseudotsuga sites; nowhere in our region can they reproduce successfully under competition from another tree.
Then-farther back in the mountains, as the water balance continues to change in the same direction, a point is reached where Abies grandis can establish seedlings. Here Pseudotsuga is at once reduced to a seral role, along with Pinus ponderosa, P. contorta, and Larix. Since some species, such as Larix, are always seral, and others play seral roles on several sites in addition to a climax role on one, Fig. 2 as a whole shows that a wide variety of mixtures can result from chance dissemination, while most habitats are becoming reforested naturally. But if it is possible through population analyses to classify practically the entire climatic gradient according to tree species that are competitively superior in different segments of that gradient, we are provided here with a synecologically very important basis for recognizing discontinuities along the moisture-temperature gradient which anyone can verify by objective means. The ecotones established on this basis are nearly always narrow-surprisingly so. According to this diagram, eight types of forest are recognizable on the basis of the dynamic relations among the trees. Most of these eight types are then susceptible of subdivision on the basis of distinctive types of herbaceous and shrubby undergrowth.
Although population analyses reveal the existence of clear vegetational discontinuities along the climatic gradient, one can take the same quantitative data and use other methods of summarizing them to obtain a series of normal curves that can be presented as proof of a continuum. Table 3 contains the population data for eight stands of trees. Horizontal breaks divide the stands into groups in each of which the same species seems transcendent. Thus each group represents a habitat type with equivalent climax potentialities (for the tree layer) throughout. In ordination methodology all species are usually considered of equal significance, and all the larger individuals too-small trees being ignored-are considered of equal importance regardless of size. In accordance with this procedure, in the righthand section of Table 2 trees less than 1 decimeter in diameter have been ignored, the others summed, then relative density and relative dominance (as basal area) have been calculated. In the last column on the right the sums of relative density and relative dominance are referred to as "importance values." These values can be used to plot the changing "relative importance" of the species along the climatic gradient, as has been done in Fig. 3 .
This exercise demonstrates strikingly how, by ignoring population structure and dynamics, and by confining attention to floristics and relative abundance, with all species treated as having the same synecologic significance wherever they occur, a floristic continuum can be demonstrated. Goodall (10, p. 302) says that to divide a continuous variable (such as vegetation) "into discrete classes, and use class membership in place of position in a series, necessarily involves a loss of information." In our comparison above, it would seem that it is the continuum approach that obscures fundamental competitive relations of paramount importance.
The data in Table 3 can be used to demonstrate a misinterpretation that may arise when a continuum is hypothesized on the basis of the individualistic moisture requirements of trees without regard for differences in their population structure. Such an approach would align stands 6, 7, and 8 in this order, grading from the one having the greatest proportion of relatively xerophytic trees (especially Pinus ponderosa) to the one that is a pure stand of Abies. But such an alignment suggests degrees of xerophytism among the stands that do not exist. The presence of the Pinus in stands trending toward pure domination by Abies means only that when the area was last deforested by fire, one or more trees of Pinus happened to be within dissemination distance. Pinus ponderosa can invade sites much more moist than it can then retain in the face of competition, and in fact makes its best growth on such sites ( Many additional illustrations are available to show that continuum advocates have used disturbed vegetation mosaics in which seral mixtures can provide frequent bridging between otherwise reasonably distinct stable types, or in which degradation has proceeded to a relatively stable network of variation that is infinitely simpler than the mosaic which it replaced. Any argument that such intergrades are now the prevailing vegetation, and so must "objectively" be included, is more pragmatic than fundamental, for it ignores the synecologically significant phenomenon of the sharpening of ecotones by competitive elimination. 
